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SUMMARY.
1. The box elder aphid, in its normal condition, is a tiny, 
pale green plant lonse, which sucks the sap from the leaves and 
tender twigs of the box elder. Some of these insects are shown 
on the front cover of this bulletin.
2. These insects are most abundant in May, and usually
again in September. .
3. The presence of this aphid on box elder trees is made 
evident by the fine drops of moisture that fall from the leaves. 
This is the so-called honey-dew, formed by the plant lice.
4. During the summer the insect exists in the dimorph 
stage, when it remains dormant on the foliage.
5. The eggs, which are deposited on the bark of box elder 
trees, may be treated in early spring with certain tobacco ex­
tracts. Black leaf-40, 1 part in 500 parts of water, is a reliable
and effective treatment. . .
6. The best time to spray for these insects is m May, when 
they are so abundant on the leaves. Spraying may also be done
in September. • o _ _ . „
7. Kerosene emulsion, containing 6 2-3% kerosene, is el-
fective. . ,  , . , '
8. Whale oil soap, 1 pound in 10 gallons of water, is also
an effective treatment.
9. These are contact poisons. Thoro applications are 
necessary.
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THE BOX ELDER APHID
Chaitophorus negundinis Thomas. 
By R. L. Webster.
Box elders, which are among Iowa’s common trees, are 
nearly all more or less infested with the box elder aphid, or box 
elder plant louse. Often these tiny insects are so thick as to 
become a great nuisance. In southwestern Iowa, around Shen­
andoah, this insect became very obnoxious in 1908. Again in 
1910 it was very common and box elder trees over the entire state 
had yery light foliage, due to these plant lice.
The presence of the box elder aphid is made known by cer­
tain “ ear marks.” These are the checking of the growth of the 
leaves and the presence of innumerable fine drops of moisture 
upon and beneath the infested trees. In May, when the box 
elder aphid multiplies very rapidly, or early June, a person 
walking or sitting beneath an infested tree at this time often is 
made aware of the inseets by drops of moisture striking the face. 
This moist substance is a sweet fluid, the so-called ‘ 1 honey-dew, ’ ’ 
which is secreted by the aphids. Its secretion frequently is so 
excessive that pavements beneath infested trees become fairly 
damp with it.
Since the plant louse is a sucking insect, it takes much sap 
from the leaves, and thus checks the development of infested 
trees. When the insect is abundant on growing twigs they bear 
only a few toughened, old leaves, darkened by the honey-dew of 
the aphids instead of fresh, tender, green leaves.
THE INSECT’S APPEARANCE.
The story of the different forms of any kind of an aphid 
during the year is an interesting one, and with the box elder it 
is rather more so than usual, since an additional form appears on 
the leaves in midsummer.
The normal forms of the aphid, those that cause the injury 
in the spring, are small, greenish plant lice, the full grown ones 
measure about 1-10 of an inch in length and are usually rather 
stout. A colony of these is shown on the front cover of this 
bulletin. They are not hard to see and frequently they are only 
too conspicuous. Usually whole colonies are found together, all 
sizes from the tiny young (nymphs they are called) to the older 
mother aphids, being mixed up indiscriminately on the twigs 
and leaves. They breed with extreme rapidity. Most of the 
time the young are born alive from the (mother aphid. Winged 
plant lice may be seen occasionally in a colony. These also pro­
duce young alive, just as the wingless ones do. Since they arc 
able to fly from one place to another, the winged aphids easily 
spread infestation.
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During the summer anoth­
er form, the dimorph, is 
found. The name is from 
the Greek, meaning two 
forms, so that this second 
form is called the dimorph. 
This dimorph is small, only 
about 3-100 of an inch long, 
quite flat, and without wings. 
In fact, it does not at all re­
semble the normal form of 
the aphid. These dimorphic 
forms remain inactive on the 
leaves thru the summer.
Fig. 1. B ox e lder aph id . T h e  w ing less 
a se x u a l form . E n la rg e d  20 tim es.
The aphids so far described 
are asexual, that is, aphids 
which are not real males or 
females. It is true that the 
asexual forms produce young,
but this is done entirely without the intervention of the males, 
for all summer long there are no males present. In the fall the 
true males appear, and these, instead of producing young alive, 
deposit eggs on the twigs and branches of the box elder trees. 
These true males and females are quite dark in color, sometimes 
nearly black, and both sexes are without wings. The eggs are 
small, less than 1-30 of an inch long, and black, except when first 
deposited, when they are greenish or orange in color.
TIME OF APPEARANCE OF THE GENERATIONS.
The eggs deposited on box elder trees in the fall remain 
there all winter, so the insect winters in the egg stage. Early in 
April, at the time the box elder buds are swelling, these tiny 
eggs hatch, and the little plant lice drive their beaks into the 
swollen buds and unfolding, succulent leaves and begin to feed.
These aphids mature quickly and begin to produce young 
themselves, bearing the young alive, and in great numbers. It is 
no uncommon event for a box elder aphid to produce ten young 
in a single day, and often more. These first generation mother 
aphids are often called “ stem mothers.” In the spring the 
aphids multiply rapidly, and a mother aphid may become a 
grandmother, or even a great grandmother, in a very short time. 
These are the normal forms, and they are found on box elder 
trees from early spring until June, then again in September. 
Most of them are wingless when full grown; occasionally winged 
forms occur.
Early in June or even late in May normal forms give birth 
to dimorphs and from then on, during July and August, only the
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Fig. 2. D iagram  of life cycle of box elder aphids.
dimorphic forms are generally found on the leaves1. In Septem­
ber, however, the dimorphs become active, change to normal 
forms, and when mature give birth to normal forms.
The presence of these dimorphs in midsummer accounts for 
that during that time no damage is done to the box 
elders. The dimofphs remain on the leaves, entirely inactive, 
for practically three months of the year. This fact is important, 
for it is very difficult to control the plant lice by spraying in­
fested trees when only the dimorphs are present. They lie so flat 
on both the upper and lower surfaces of the leaves that to reach 
any large percentage of them with the spray is difficult indeed.
During September the normal forms are again active and 
multiply readily. In October the true sexes appear, born alive 
from the normal forms. Tiny eggs are deposited on the bark, 
twigs and branches of box elder trees. Wliere very numerous 
these eggs are sometimes literally plastered over the bark.
CONTROL MEASURES.
A G A IN S T  T H E  EG G S.
The use of lime sulfur as an insecticide for aphid eggs has 
already received some attention and Prof. C. P. Gillette (13)2 
recently tested out this and a number of other materials, using 
them agaist the eggs of the box elder aphid, Chaitophorus 
negundinis and those of several other aphids. Eggs were
1 A  few  n o rm a l fo rm s m ay  be p re se n t th ru o u t th e  su m m er, a s  w as  fo u n d  in
1912 a n d  a g a in  in  1913, b o th  in  th e  in se c ta ry  a n d  ou tside.
2 T he n u m b ers  in  p a re n th e se s  r e fe r  to  th e  b ib liog raphy , p. 122. '
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treated with kerosene emulsion, scalecide, lime sulphur and like 
preparations, but these did not effectively prevent them from 
hatching, except when applied in concentrated strengths. But 
with certain tobacco extracts the results were extraordinarily 
effective.
Grillette (13) used nicotine sulphate (black leaf-40) in 
Colorado with excellent results. Several kinds of aphid eggs were 
used in these experiments and the precise treatment of the eggs of 
box elder aphids (Chaitophorus negundinis) is not given. For 
the lot the dilutions were from 1 part in 50 of water to 1 in 500. 
Gillette said that “ in no instance did an egg hatch,” but ad­
vised caution in accepting these results until further tests.
Some tests were made with black leaf-40 in the insectary at 
Ames in 1913. Ten young box elder trees, used for experimental 
purposes the year before, and on all of which were aphid eggs, 
were drenched with black leaf-40 at strengths from 1 to 100, 1 to 
200, etc., to 1 to 1000. The next day, March 13, a very few young 
aphids were found on several of the trees. After this, however, no 
more hatched out. Those that did hatch soon died and on April 
18 all the trees were gone over carefully, leaf after leaf, and no 
live aphids were present. On an unsprayed check tree the aphids 
developed and were alive April 19.
About this time Gillette wrote that he had not had uniform 
results with black leaf-40 at strengths less than 1 to 500.
“ Nicoteen” was used by Gillette with good results against 
aphid eggs and also ‘ ‘ nico-fume. ” The latter was used at dilu­
tions between 1 part in 50 of water and 1 in 1000 with excellent 
results. Gillette (13) further stated that “ the eggs of Chaito- 
phorus negundinis were more easily killed than those of any 
other species I have worked with.”
AGAINST THE PLANT LICE.
Since these plant lice push their beaks into the leaf tissue 
and draw their sustenance from the inside, it is obvious that no 
stomach poison, such as paris green or lead arsenate, would be 
of any use against them. They must be hit with a contact poison.
From our study of the life history it is evident that, in Iowa, 
spraying for the aphids themselves must be done before June 1 
or after September 1, since only the dimorphs are present on the 
leaves during the summer. These are difficult to hit with any 
spray, since they lie flat on the leaves and on both the upper and 
lower surfaces. It is preferable to spray in the spring.
Kerosene Emulsion. This spray material has been used 
so successfully in Canada and elsewhere that it was not 
tried out here. Dr. Fletcher found an emulsion containing 6 2-3 
per cent kerosene was efficient. H. S. Smith advised an emul-
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sion containing 5 to 7 per cent kerosene in Nebraska. The stock 
solution for kerosene emulsion is made in this way •
Kerosene 2 gallons
Hard soap y2 pound
Water 1 gallon
The soap is dissolved by boiling in water and is then 
churned up with the kerosene until the two are emulsified into a 
white, creamy mixture. This stock solution must then be di­
luted with water, while still warm, to the required amount. To 
obtain a solution containing 6 2-3 per cent kerosene, 1 part of the 
stock solution, prepared as above, should be diluted with 9 parts 
of water. Soft soap may be used instead of hard, but in this 
oase it is better to double the amount of soap. Soft water is 
preferable to hard water in boiling the soap for the emulsion 
And for diluting.
Black leaf-40. This material is a commercial tobacco extract 
containing 40 per cent of nicotine sulphate. Only a single treat­
ment was made with black leaf-40 against the aphids themselves. 
A box elder tree on the college campus at Ames was sprayed 
dune 3 with this tobacco extract, used at the rate of 1 part to 
1000 parts of water. The tree was then well infested with the 
znormal forms of the aphid. Examination on the following day, 
however, failed to show any great benefit, although it was evi­
dent that a part of the aphids were killed. This material has 
given excellent results in other work against various plant lice, 
And it is quite possible that, if used at more concentrated 
strengths, it might prove a favorable material for use against 
this insect.
"Whale Oil Soap. Five box elder trees at Ames were 
sprayed with whale oil soap, 1 pound in 10 gallons of water, on 
June 11. The infestation was not severe, but the plant lice were 
fairly common. Upon examination the next day it was found 
that where they were hit, the plant lice were killed. But since 
the infestation was not heavy, it was difficult to hit a great per­
centage of the aphids and some of them escaped unharmed. A 
sufficient number were killed, however, to warrant calling the 
treatment successful.
White Laundry Soap. Several infested trees were also 
sprayed with white laundry soap, 1 bar (about 10 ounces) in 8 
gallons of water. The spraying was on June 11 and on the next 
day the trees were again examined. This treatment was not so 
•effective as the whale oil soap spraying. While many of the 
aphids-were killed by the spray, still many escaped, and it could 
not be considered as an effective treatment.
ELIMINATION OF BOX ELDERS.
Since the box elder is not an especially desirable tree, a 
measure against the insect that may be suggested is to cut down
7
Webster: The box elder aphid
Published by Iowa State University Digital Repository, 1916
- 100-
the trees. They may be replaced by hardier trees, such as elms 
or hard maples. Box elders make a quick growth, but soon be­
come unshapely and are especially susceptible to insect and 
fungous attack.
The most sensible plan for replacing box elders is to inter­
plant hardier trees between those to be removed, so that the box 
elders may be taken out when the branches begin to crowd. By 
taking such steps in good time, continuous shade may be pro­
vided. But the box elder is not a desirable tree for permanent 
shade and one of the best ways to get rid of the box elder aphid, 
and certainly the most effective, is to cut down the trees the 
insect infests.
MEASURES ADVISED.
The more reliable treatments for this insect recommended 
are these:
1. Elimination of box elder trees.
2. Spraying trees in May with (a) kerosene emulsion, or 
(b) whale oil soap. The kerosene emulsion should contain about 
6 2-3 per cent of kerosene and made according to the directions 
already given. The whale oil soap should be used 1 pound in 10 
gallons of water.
3. Spraying trees in early spring before buds burst with 
certain tobacco extracts. Black leaf-40, 1 part in 500 parts of 
water may be recommended.
PAST HISTORY, DISTRIBUTION AND DESTRUCTIVENESS.
Past History. Altho it is a very common insect in the 
middle western states, this aphid has not attracted a great 
amount of attention. Described in 1878 from Illinois by Thomas 
(21), it has been noticed by other writers only occasionally 
since then. Bruner in Nebraska has written more of it than 
anyone else. Osborn (17) in 1892 recorded the insect as occur- 
ing in Iowa and the present writer has made note of its injuries 
in the state.
Distribution. The box elder aphid has been most noticed 
in states of the upper Mississippi valley. First described from 
Illinois, it was later reported in Ohio, Iowa, Minnesota, Nebraska 
and Colorado. To the north the aphid has been recorded in Man­
itoba and Ontario (Fletcher) (10 (11) to the east in New York 
(Felt), (9) to the south at Las Yegas, New Mexico, (.Cockerell), 
(4) and to the west in California (Davidson) (6). John June 
Davis writes that he has observed this aphid at Lafayette, 
Ind., Prairie du Chien, Wis., and Lesterville, S. D. So far as 
known the insect is a native to this country. Within Iowa the 
species is abundant wherever its food plant is found. It has been 
just as common at Northwood, in Worth county, near the Minne-
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sota line, as at Shenandoah, in Page county, near the Missouri 
line.
Destructiveness. In past years the insect has proved to 
he a very abundant and obnoxious pest of the box elder in Ne­
braska, according to Prof. Lawrence Bruner, (2) Nebraska state 
entomologist. Again in Manitoba, Canada, box elders suffered 
greatly in some years on account of this pest, as the late Dr. 
Fletcher (10) recorded. Prof. R. A. Cooley (5) reports that the 
insect has caused serious damage to box elder trees in Montana 
cities. J. J. Davis says that it has been very abundant at 
times in the city of Chicago.
FOOD PLANTS.
Although the box elder (Negundo aceroides Moench) is the 
only plant on which this species is ever abundant, the insect is 
also recorded on catalpa by Sanborn (19), who writes that he 
has seen small colonies of the aphids under practically normal 
conditions on the catalpa where the later grew in proximity to a 
box elder.
In the inseetary effort was made to compel the young nymphs 
to feed on soft maple, basswood, poplar and willow twigs in 
early spring, but they would not live on those twigs.
CLASSIFICATION.
The original description of this insect was by Dr. Cyrus 
Thomas (21) in 1878. The name then given to the species, both 
generic and specific, has held since that time, a rare occurrence 
in insects of economic importance.
Oestland (16) regarded this species to be the same as one 
known for a long time in Europe and held that it should be 
known as Chaitophorus testudinatus (Thorn) Kessler 1886. 
Kessler (14) showed that the European Chaitophorus aceris 
of authors really included three distinct species, of which 
Chaitophorus testudinatus was one. According to Davis (8), 
however, the dimorphs of Chaitophorus negundinis and Chaito­
phorus testudvnatus are quite distinct, so the name given by 
Thomas must stand. Mr. Davis has kindly sent me speci­
mens of the European Chaitophorus testudinatus, secured by 
him from Dr. Del Guercio, and they are certainly distinct from 
the American negundinis.
The common name of the insect has been given as the “ box 
elder aphid,” “ box elder aphis,” or “ box elder plant louse.” 
The term first given has been adopted by the American Associa­
tion of Economic Entomologists arid is used herein.
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LIFE HISTORY.
The life history in general has already been given, but only 
in the most essential features. It will now be taken up in detail. 
Unless otherwise mentioned, observations have been made in the 
vicinity of Ames.
HATCHING OF EGGS.
The earliest date that newly hatched aphids have been found 
at Ames is April 5, 1911. In 1912 they were not found until 
April 10. The box elder trees in both years 
were in the same state of advancement when 
the eggs began to hatch. The buds had 
swollen and were just ready to burst when 
the first young aphids were found. Further 
north in the state egg hatching is doubtless a 
few days later. As late" as May 2 at Storm 
Lake, first generation aphids were found, 
most of them one-half to two-thirds grown. 
Some apparently had just hatched.
Egg hatching evidently continues for a 
week or ten days, possibly longer, depending 
on the weather conditions. In 1911 eggs were 
still hatching April 15. In 1912 first, stage 
aphids were still present as late as April 18, 
but apparently all the eggs had hatched at 
that time.
At the start these tiny aphids feed on the outside of the 
swelling buds, forcing their beaks into the leaf tissue. The 
writer has counted as many as 20 of them huddled around a 
single bud in early spring. As the buds burst and the foliage 
develops the aphids remain on the under side of the leaves or 
take to the growing stems, rarely going to the upper leaf surface.
As is the case with other aphids, the first generation hatch­
ing from eggs in spring is different in color from succeeding 
generations born alive. In this species the aphid newly hatched 
from the egg is dull green, nearly Prussian green, and only .75 
mm. long. To the naked eye it appears almost black. As it 
grows, older the color becomes lighter. First generation aphids 
brought into the insectary soon became lighter and when about 
half grown were near to Hooker ’s green (Windsor and Newton). 
The adult (stem mother) observed in the insectary was pale 
green (Windsor and Newton color chart). The young of these 
stem mothers were similar in color..
APPEARANCE OF THE SECOND GENERATION.
On account of the cool April weather the development of the 
aphids is not so rapid as later in the season and the second gen-
F ig . 3. E g g s  on a  
tw ig . E n la rg ed .
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«ration does not appear until the last of April or the first of 
May. At Ames in 1911 the first of generation II was found 
April 28, and by May 3 they were common. In 1912, however, 
none of the new generation were seen until May 4, becoming 
numerous by May 7.
APPEARANCE OF THE WINGED FORMS.
At Shenandoah, May 11, 1908, a winged form of this spe­
cies was taken and on May 15 the same year winged forms were 
observed in abundance there. At Ames the earliest date for the 
winged forms outside is May 20, in 1912. At Webster City, 
on the same date in 1911, winged forms were common.
In the insectary pupae appeared as early as the second gen- 
oration. From the notes, however, it appears that none of these 
was reared to the winged adult. These pupae were found May 
3, some time before any winged forms were seen outside.
PERIOD OF GREATEST ABUNDANCE OF APHIDS.
In Iowa these aphids are most abundant from the middle of 
May until early June. As early as May 11, 1911, they were 
abundant at Ames. On that date as many as 60 aphids, 
young and old, were counted on a single small leaf at the end 
of a new shoot. At Shenandoah, Iowa, May 15, 1908, box elder 
trees were heavily infested and foliage was severely checked at 
that time. May 18 it was found that the injury extended all 
over the town and the moisture of the falling honey-dew was no­
ticed by persons passing beneath the infested trees.
May 26, 1910, at Woodburn,' Clarke county, the presence of 
this insect on box elder trees was called to the author’s attention 
by drops of honey-dew striking his face when passing the trees. 
The plant lice were present in millions, swarming all over the 
twigs and branches, many of which were wet with honey-dew.
At Ames, June 2, 1908, and June 4, 1910, the great numbers 
of these aphids was conspicuous. On the latter date the box
IFigr. 4. B ox  e ld er aph id . T h e  w in g ed  a se x u a l fo rm . E n la rg e d  a b o u t 14 tim es.
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elder leaves were literally wet with honey-dew and the brick 
pavements below infested trees were plainly discolored with the 
dampness of the dropping honey-dew.
It is in the spring that these insects become most common, 
altho sometimes they are numerous in the fall. But late in May 
or early in June the dimorphs appear and this fact, with the ap­
pearance about this time of many natural enemies, causes the 
species to disappear suddenly, as it were, reappearing in the fall.
FECUNDITY.
Bragg (1) has recorded one stem mother producing 117 
young, another 154. These figures are high for an aphid, tho 
possibly not extreme for this species. According to the records 
of the Iowa Agricultural Experiment station, the highest num­
ber of young produced by a single aphid was 152 in 20 days. 
Another stem mother produced 77 young in 8 days, a third 98 
in 14 days, a fourth 110 in 21 days. These records are interest­
ing and they show how it is possiUe, within a few days, for this 
insect suddenly to become so excessively abundant. The daily 
records of these four stem mothers are given herewith.
HISTORY OF THE DIMORPH.
Until recently little was known about the dimorphic form. 
According to Davis (7), J. T. Monell saw this form as early as
D A ILY  R EC O R D S O F YOUNG A PH ID S.
1911
D ate
A phid  “A ” 
No. Y oung
A phid  “B ” 
No. Y oung
i  D ate  
1 1913
A phid  “ C” 
No. Y oung
A phid  | ‘D ” 
No. Y oung
A pril 15 11
”  16 9 !
”  17 5
”  18 14 5
”  19 7 10
1  20 9 5 A pril 20 10 6
”  21 6 4 | ”  21 9 9
”  22 16 15 ”  22 13 9
”  23 A phid  dead 9 K 23
”  24 6 ”  24 23* 23*
M  25 5 ”  25 10 8
”  26 5 ”  26 5 9
”  27 7 ”  27 13 3
”  28 7 ”  28 14 8
”  29 9 * *  29 7 1
30 6 I  30 15 5
M ay 1 5 M ay 1 5 1 1
2 A phid  lo st 2 3 33 4 4
T o ta l 77 T o ta l 98 ” 4 4 5
5 5 3
• '  6
” , 7 3 2
8 6 4
9 3 6
” 10 A phid  lo st 1
A phid  dead
T o ta l 152 T o ta l 110
*No o b se rv a tio n s  w ere  m ad e  A pril 23.
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1889, when he received it from Dr. 0. W. Oestlahd, but no 
published record was made. L. C. Bragg (1) observed this form 
in Colorado in 1905 and 1906 and published a brief account of it 
in 1907, giving figures of the dimorphic and normal forms. In 
1908 Davis (7) published an account of this dimorph, based on 
observations made by him the previous year in Illinois. In 
these two articles may be found all that has been known concern­
ing this curious form.
APPEARANCE OF THE DIMORPHS.
The earliest date recorded for the appearance of the di- 
morphs in Iowa is May 25, when the author found them numer­
ous at Hampton in 1912. The next 
day at Ames they were also common.
In 1911, however, none was found at 
Ames until May 31. By June 14 
practically all the aphids were di- 
morphs, normal forms being found 
but rarely. At Webster City, June 
15, and at Reinbeck, June 17, no 
normal forms were found,, only the 
dimorphs. Dr. H. E. Ewing, insect­
ary assistant at that time, made nu­
merous observations at Ames during 
the summer of 1911 until August 16, 
but found only the dimorphic forms.
August 23, 1910, the writer was un­
able to find any normal forms, but 
on August 26 found a few individ­
uals. Later on, of course, they were more common.
GROWTH OF FOLIAGE IN MIDSUMMER.
As the normal forms disappear and the dimorphs appear, 
box elder foliage has a chance for some growth, its first real 
chance since early spring . At Ames, July 11, 1910, it was no­
ticed that the box elders were then pushing out new growth 
quite rapidly. The fresh new leaves were a decided contrast to 
the older leaves, darkly stained by the aphids. Even as late as 
July 11 some box elders had very little foliage, but the insect 
was exceptionally abundant in 1910.
When the honey-dew is excessive on foliage it becomes quite 
dark and sooty in appearance. This is due to the growth of 
the fungus Fumago on it, and according to Doctor Fletcher 
Fumago salicina is the species concerned in Canada.
F ig . 5. B ox e ld er aph id . T he 
d im orph . E n la rg e d  60 tim es.
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g e n e r a t io n s  IN WHICH THE DIMORPHS APPEARED.
In the insectary dimorphs appeared first in generation IV, 
as Bragg had before stated. They also appeared in later genera­
tions, since only a part of generation IV consisted of dimorphs, 
the remainder being normal forms. Dimorphs appeared in gen­
erations IV, V, VI, VII and VIII in one series of generation ex­
periments, but only in generations IV to VII, inclusive, in an­
other series. In each of these generations some of the progeny 
, were normal forms, from which succeeding generations were 
reared. No dimorphs were found in any generations later than
Generation IV. In the fourth generation from one-third to 
more than one-half of the aphids were dimorphs. In series “ A ” 
the following counts were made May 23, 7 days'after the first 
young were found:
Number of aphids counted.............. 325
Number of normal forms.................221
Number of dimorphs .....   104
For series “ B ,” where the generations were not so far ad­
vanced, the folowing data were secured, taken May 30, 6 days 
after the first young of generation IV were found :
Number of aphids counted.............522
Number of normal forms................235
Number of dimorphs......................287
Generation V. Here the dimorphs far outnumbered the 
normal forms. In series “ A ” counts were made May 31, 4 days 
after the first young appeared. Out of 356 aphids only 6 were 
normal forms; all the rest dimorphs. More normal forms were 
present in the other series. At first (June 9) only dimorphs 
were bom and not until June 13 did any normal forms appear. 
June 18, Mr. Stoner counted 198 dimorphs to 50 normal forms 
of this generation.
Generation VI. Here the normal forms became more abun­
dant. June 18, in series “ A ,” 26 normal forms were counted 
to 18 dimorphs. In the second series, July 9, 190 normal forms 
were counted to only 36 dimorphs.
Generation VII. No figures are available in series ‘ * A, ’ ’ but 
practically all the young were normal forms, altho some dimorphs 
were found. In series “ B, ” July 16, there were only 6 dimorphs 
to 30 normal forms.
Generation VIII. From the insectary notes it appears that, 
in series “ A ” at least, dimorphs were produced in this genera­
tion. No dimorphs were found in this generation in the other 
series.
FACTORS IN THE PRODUCTION OF DIMORPHS.
Both dimorphs and normal young may be associated in the 
same mother, as observed by Bragg (1). A single mature form
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of generation IV was isolated May 27 and tlie number of young 
(normal and dimorphic) recorded, as given herewith. The tem­
peratures given were taken at a weather bureau station only a 
few rods distant from the insectary.
W E A T H E R  RECO R D S A N D  PR O D U C TIO N  O F D IM O R PH S.
1912 D im orphs N orm al
fo rm s
T e m p e ra tu re  
M axim um  M inim um
P re c ip ita tio n
(inches!
M ay 28 6 74r 56° .08” 29 2 69° 53°” 30 4 79° 47° •” 31 6 i 85° 69°Ju n e  1 1 4 74° 53° .45” 2 2 7 80° 47° .01"  3 4 76° 54°” 4 2 e8° 46°5 5 71° 44° .7
Comparing the records of the four days in May (when most­
ly dimorphs were produced) with the five days in June (when 
mostly normal forms were born) it is seen that the maximum 
temperature is approximately the same. The minimum tempera­
ture, however, runs somewhat lower in June, averaging 48°+  
against 56°-j-. Nearly all the precipitation falls in June, there­
fore a higher humidity.
Apparently, then, the higher humidity in early June caused 
the production of normal forms, and conversely the lower hu­
midity of late May caused the production of dimorphs. Tem­
perature seems to have had little to do with the matter.
POSITION OP DIMORPHS ON FOLIAGE.
On badly infested trees Davis (7) has found approximately 
equal numbers of dimorphs on upper and lower surfaces. Where 
less infested, more were found on the upper side. In the in­
sectary we noticed that the dimorphs settled on the upper sides 
of the leaves first, evidently preferring the upper to the lower, 
altho where abundant they were present on both sides in about 
the same numbers. The favorite position on the leaf is along the 
veins, but they are by no means ¿restricted to that situation.
Davis (7) counted as many as 4,076 dimorphs on 20 leaves, 
an average of 203-)- to a leaf.
DURATION OF DIMORPHS.
In 1912 observations during July and August by Dayton 
Stoner and the author showed that a few normal forms were 
present on box elder foliage thruout the season, altho far out­
numbered by dimorphs. In the insectary normal forms were 
present all summer.
Dimorphs that had moulted were observed in the insectary 
as early as August 10, after a week of exceptionally cool weather. 
They continued to moult from then on thruout the month.
15
Webster: The box elder aphid
Published by Iowa State University Digital Repository, 1916
— 108—
As early as August 12 in 1912 normal forms were common 
outside and by August 21 were rather abundant, altho dimorphs 
were still common on that date. Parasitized aphids and Chrysopa 
eggs were observed in large numbers at this time, and on this 
account, probably, the aphids became less numerous thereafter. 
Dimorphs were found on foliage outdoors as late as September 
9 in 1912, but not after that date. In the insectary practically 
all had moulted by September 10, altho one lone dimorph was ob­
served moulting September 15. September 6 is the last date in 
1910 that dimorphs were observed outside.
As observed by Davis (7), the drying of box elder leaves 
causes dimorphs on them to revive and move away. Just as soon 
as the foliage begins to wilt, i. e., in an hour or so after a twig 
is cut from the tree, the dimorphs are active and moving, pre­
sumably in search of fresh leaves.
MOULTING OF DIMORPHS.
Bragg (1) said that the dimorph “ does not moult and does 
not reproduce,” both of which statements Davis (7) has shown 
to be incorrect. Bragg (1) was not able to find any dimorphic 
skins that “ showed the characteristic split down the back that 
one finds in all moulted skins. ” The author has time and again 
seen dimorphs in the act of moulting and observed on the leaves 
the cast dimorphic skin split down the back.
According to Davis (7) the dimorphs moult several times, 
but he gives no figures. The author has not been able to distin­
guish more than two moults, including the one in which the 
dimorph skin is thrown off, altho 3 or 4 mbults were expected.
In the insectary it was noticed that dimorphs became some­
what swollen just before moulting, and also slightly raised from 
the surface of the leaf. As soon as they revived and threw off 
the dimorphic skin the aphids, now normal forms, moved to suit­
able locations on the leaves. Dimorphs on the upper surface of 
the foliage, after moulting and becoming normal forms, moved to 
the lower surface.
A high humidity evidently causes dimorphs to moult readi­
ly. Early in September, 1912, it was noticed that dimorphs in 
the insectary most often moulted on rainy days.
REAPPEARANCE OF THE NORMAL FORMS.
It has already been indicated that late in August and early 
in September, the dimorphs revive, moult and become normal 
forms. As these reproduce the aphids again become abundant on 
the box elders. By September 20 the plant lice again became 
fairly common at Ames and abundant by September 27. About 
this time the aphids begin to congregate on the leaf petioles or 
even on the green twigs, for the leaves are soon to fall. Early
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m October, when the leaves are falling, practically all the aphids 
have moved to the twigs and bark of the trees.
APPEARANCE OF THE SEXUAL FORMS.
Even as early as September 20 in 1910 the brownish sexual 
torms were found among the pale green, asexual aphids, becom­
ing rather common by September 27. In 1910 only the sexual 
torms were present October 7. By October 15 they were so abun­
dant on certain trees in Ames that the brick pavements beneath 
were wet with honey-dew. When their eggs were deposited the 
sexual forms died off. Later in the month they disappeared 
rapidly, although I found a few outside as late as October 31.
APPEARANCE OF THE EGGS.
In the insectary in 1912 the earliest date for the appearance 
ot the eggs was October 10, when a few were found. During 
. the next few days they were deposited abundantly. In 1910 no 
eggs were found outside until October 14, but Professor Sum­
mers saw them as early as October 9 that year.
POSSIBILITY OF ADULTS HIBERNATING.
_ I n  the insectary in 1912 it appeared as if some of the adult 
aphids were going to hibernate. Thruout November and until 
December 24 they were present on box elder trees in the unheated 
cold room of the insectary. But the colder weather in January 
was evidently too much for them, for when the trees were next 
carefully examined, in the middle of February, no live aphids 
were found.
GENERATION EXPERIMENTS.
Two series of generation experiments were run thru the sea­
son of 1912, designated by the letters “ A ” and “ B .” Small box 
elder trees in the insectary were colonized with aphids of a 
known generation and when a new generation appeared the 
young were transferred to a separate tree free of aphids, and 
so continued thru the season.
Series A was started April 18 with first generation 
nymphs brought in from outside. Series “ B ” was not started 
until May 7, and with second generation aphids. On account 
of warmer temperatures in the insectary during April, series 
“ A ” advanced more rapidly than under normal conditions out­
side^ and so more generations during the season resulted. Series 
“ B ” would therefore represent more nearly normal outside con­
ditions in the number of generations.
Both series show nearly a maximum in the generations, not 
an average, since each generation experiment was started with 
some of the earlier born young. Usually several days were al-
17
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G E N E R A T IO N  E X P E R IM E N T S , 1912. 
S E R IE S  “A .”
G en era tio n D a te  f irs t  b o rn  young R e m a rk s
I E x p e rim e n t s ta r te d  A p ril 18
r l A pril 24
III M ay 4 D im orphs p re se n trv M ay 16
V M ay 27
VI Ju n e  11
VII Ju n e  24
VII
fX
Ju ly  5 
Ju ly  24 No d im orphs found
X A u g u s t 7
X I A u g u s t 20xn S ep tem b er 4 Sexual fo rm sxn. S ep tem b er 19
S E R IE S  “ B .”
G en era tio n
* 1
D a te  f irs t  b o rn  y o u n g  j R e m a rk s
E x p e rim e n t s ta r te d  M ay 7
w ith  second  g e n e ra tio n  ap h id s
11
III
IV
M ay 16 
M ay 24 D im orphs p re se n t
V Ju n e  9
VI Ju n e  25
V II
V III
Ju ly  12 
Ju ly  29 N o d im o rp h s found
IX A u g u s t 16
X A u g u s t 29 Sexual fo rm sX I S ep tem b er 19
lowed after the first individuals of a new generation appeared, so 
that these might increase somewhat before a new experiment was 
started. This was done by isolating about 25 -or 30 normal young 
aphids on a new plant.
Under normal outside conditions there are probably 6 or 7 
generations, including a generation of dimorphs in midsummer. 
It has been shown that the dimorphs appear in greatest num­
bers in the fourth and fifth generations. When these dimorphs 
again become active in late summer there are probably not more 
than two additional generations, as a glance at the two preced­
ing tables will indicate. In general, the generation following the 
dimorphs gives birth to the generation of sexual forms. Davis 
has inferred that the fully developed dimorphs may be mothers 
of the sexual forms. From the evidence at hand, such may be 
the case, altho in general, as already stated, there appears to be 
an additional generation.
DIMORPHS AND SEXUAL FORMS.
Here follows an instance in which a dimorph gave birth to 
a sexual form. Three dimorphs (generation IV) were isolated 
on a leaf August 19. One died, the other two moulted, but one 
of these was lost, so that September 8 only one was present. This 
aphid began bearing young September 16 and by September 25 
it had produced 14 young. On this date the mother was re­
moved. October 2 several young were found, but October 17
18
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eggs were present m the cage, showing positively that these were 
sexual forms. The appearance of young October 2 may be ex- 
plained m two ways; either not all the progeny of the original 
aphid were sexual forms, or else the sexual forms produced the 
young, an event not unknown among plant lice. Here the fully 
developed dimorph was the mother of the sexual forms.
In another instance such was not the case, for an additional 
generation occurred. Two normal nymphs (generation IV) 
moulted from dimorphs, were isolated August 26. According to 
notes by Stoner, one nymph had shed the dimorphic skin since 
the day before, the other on that afternoon. In either case the 
cast skin was found just behind the nymph.
The two nymphs were not separated and on September 2 
one had produced four young. By September 11 there were 16 
two of them, and on this date the two original 
aphids were removed, together with five of their young, which 
were then about the same size as the parents. The 11 aphids 
remaining were then generation V, the progeny of generation IV 
dimorphs.
On September 19 these began to give birth to young. There 
was nothing in the appearance of these adults to indicate sexual 
forms. In fact, they appeared just as many other apterous 
asexual forms then in the insectary. These mature aphids were 
allowed to produce young for several days until September 24 
when 24 young had been born. The 11 adults were then re­
moved, leaving the 24 young belonging to generation VI, thru 
dimorphs of generation IV.
October 2 some of these aphids were quite dark in color and 
apparently sex forms. On October 8 some of the mature forms 
(apparently sexual females) were giving birth to young ones. 
No eggs were found here, but from all appearances the adults 
last recorded were the sexual forms.
Notwithstanding the fact that after the first, of October 
practically no asexual forms were found on the trees, instances 
of young nymphs present well into October were frequent. In 
the insectary notes for 1912, young nymphs are recorded on 
different trees on five different dates in October, • from October 
8th until as late as the 19th. In one experiment a single young 
nymph was found as late as December 13. This was near an 
adult aphid, the latter about 2 inches distant on the twig.
In one cage (generation XIII) sexual females were appar­
ently giving birth to young . October 17 two females were found 
on a leaf with a bunch of young aphids, to which they had ap­
parently given birth. These were killed and mounted on a 
microscopic slide and a careful examination showed them to be 
sexual females. Eggs were present in the bodies.
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However, the asexual forms do live late in the fall and pro­
duce young, as we have several times observed.
THE STAGES.
The Egg: The egg is elliptical, shiny black, twice as broad 
as long (.76 mm. by .34 mm.), average of 10 specimens.
When first deposited, the eggs are or­
ange in color, changing to a dull green and, 
in a day or two, to black. Usually eggs 
are quite black in 3 or 4 days; sometimes 
it takes a few days longer. The eggs are 
often placed near the buds on the twigs, 
but also on bark of the larger branches, 
sometimes in great abundance.
NORMAL FORMS.
Apterous viviparous female. This form
Fig . 6. T h e  egg. E n  
la rg e d  25 tim es.
may be described as follows:
Body, antennae and legs hirsute; pale green (Windsor and New­
ton), usually with a dull green line on each side of meson on thorax 
and abdomen; pear-shaped, broadest on abdomen slightly cephaled to 
cornicles. 2.3 mm. long, 1 mm. broad.
Antennae pale; 1.3 mm. long; eyes red brown; beak reaching to 
middle coxae . Thoracic legs pale. Cornicles truncate, slightly longer 
than broad. Cauda globular, somewhat lighter in color than abdomen.
Winged viviparous female. The following description is by Mr. 
C. E. Sanborn (18) from his “ Kansas Aphididae:”
Head brownish and hirsute. Antennae dusky except at the bases, 
where they are paler, also very hirsute; length of joints: I, 0.09 mm.; 
II, 0.072 mm.; Ill, 0.43 mm.; IV, 0.27 mm.; V, 0.21 mm.; VI, 0.11 mm.; 
VII, 0.21 mm.; total length, 1.39 mm. Sensoria large, circular; five to 
ten on the third segment, none on the fourth, one near distal end of 
the fifth, about five or six small and one large one at the distal end 
of the sixth. Eyes in young pinkish red and in the adult black. Ocelli 
three in number and prominent; ocular tubercle prominent. Beak 0.63 
mm. long, extending to second coxae; it is dark at the tip, the remain­
der is pale yellow.
Prothorax greenish and hirsute. Thoracic sclerites dark, inser­
tions light green. Wings hyaline, veins, smoky black, discoidals nar­
row. Stigma smoky, varying from a light to a dark color; 0.16 mm. 
broad by 1.28 mm. long. Total wing expansion 7.24 mm. Legs hirsute, 
slightly* dark at distal ends of articulations. Stout and heavy in 
proportion to the body.
Abdomen pale green. Honey-tubes darker than the abdomen, 0.09 
mm. long, and broader at the bases than in the center. Length of 
body, 2.35 mm.
Moults. Four moults are probably normal; the author has ob­
served aphids moult 4 times in the insectary in early spring. 
The first cast skin is very small and: apt; to, be overlooked, so 
it may appear as if only 3 moults;:occurred. There: were 2 
or 3 days between each mcult; - so that' an individual matured
20
Bulletin, Vol. 15 [1916], No. 173, Art. 1
http://lib.dr.iastate.edu/bulletin/vol15/iss173/1
— 113—
in about 10 days, sometimes longer. The observations were 
made in a heated insectary with the first and second genera­
tion aphids. For these generations outside the development is 
generally less rapid.
The Dimor-ph. A description of this unique form is given beJow : 
miieh flattened; pear-shaped in outline; dull greenish. Dor- 
sum of body presenting a wrinkled appearance, with a doubie row 
£ L re<^ n+g£ ar “plates” on median line. Many leaf-like flabellae on 
ody, distributed as follows: Head, two, broad; antenna I, two, some­
what smaller; antenna II, one, narrow/ small; first pair tibia, five nar­
row; second pair tibia, five, narrow; none on third pair of tibia- ab­
domen, eleven on each side, broad, except the two caudal pairs, which 
are narrow. Length, .74 mm. (average of 10 specimens).
SEXUAL FORMS.
Both sexes are wingless. The male is much smaller than the 
female and darker in color, so readily distinguished.
The apterous male:
Body slender, broadest at cornicles, tapering evenly to the head- 
general color greenish black; dorsum tuberculate. Body, antennae and 
legs hirsute, hairs long, fine, pale. Length 1.8 mm., breadth .8 mm 
(average of 10 specimens).
Head greenish; eyes reddish brown; beak reaching to hind coxae 
Antennae piceous, I, II and proximal part of III often greenish, 1.12 
mm. long (average). Pro thorax greenish, mesothorax and metathorax 
greenish black; legs greenish, darker on tarsi and tibiae. Abdomen 
greenish black. Cornicles truncate.
The apterous female:
Body pear-shaped; general color greenish brown; body, antennae 
and legs hirsute, hairs long, fine, pale. Length 2.1 mm., breadth 
1.1 mm. (average of 10 specimens).
Head reddish brown; eyes reddish; beak reaching to middle coxae- 
antennae brownish except VI and VII, which are piceous. Prothorai 
brownish, mesothorax and metathorax darker; legs brownish except 
tibiae and tarsi, which are darker . Abdomen greenish brown; cornicles; 
truncate; style short.
A popular fallacy regarding the secretion of the honey-dew 
by plant lice is that this substance is exuded from the two» 
cornicles on the abdomen, and these organs have even been called 
honey-tubes.” However, it is now well known that the honey- 
dew comes from thé anus. In this connection it may be well tq 
quote from insectary notes of October 17.
It is amusing to watch some of these aphids drop the honev- 
dew. At present most of them in the insectary are on the twigs and 
branches of some box elder trees. It seems that when one watches 
almost any tree for a few seconds one of the aphids starts the secre- 
tion, followed by another almost immediately, and so on. Whether 
the aphid has the head up or down, the abdomen is thrust outward 
and at the same time a globule of honey-dew appears at the anus and 
is immediately dropped, the whole process occupying not more than 
a second or two.”
It is well known that the honey-dew, which is a saccharine 
substance, attracts ants and these ■ feed on it, but other insects 
are also attracted. In the insectary, when box elders became
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Fig. 7. B ox e ld er aph id . T he se x u a l F ig . 8. B ox  e ld er aph id . T h e  sex - 
fem ale. E n la rg e d  24 tim es. u a l m ale. E n la rg e d  23 tim es.
well covered with this fluid, several kinds of flies (Diptera) were 
observed congregated on the trees.
The cornicles have a rather different function, to secrete a 
protective fluid when the aphid is disturbed. This protective 
substance is readily exuded by the sexual forms, both male and 
female, but it was not observed in the asexual forms. When a 
sexual form was touched with a camel’s hair brush the insect 
would instantly throw out a yellowish liquid from the cornicles. 
In mounting sexual forms alive in balsam this substance would 
frequently cloud up the mounts.
NATURAL ENEMIES.
Were it not for the efficiency of the natural enemies, box 
elder trees would be more overrun with this aphid than they are 
at present. In the spring the aphids appear to have full sway 
for a time, then suddenly drop out of sight. This circumstance 
is due, for the most part, to the work of the natural enemies, 
which takes some time to get under way. It is also due to the 
appearance of this time of the dimorphic forms, which remain 
dormant on the leaves during the summer. However, the first 
factor is by far the more important.
Much data was accumulated at Ames in 1912 concerning 
some of the natural enemies of the box elder aphid and an ac- 
count pf this work is given in the succeeding paragraphs. The 
writer is indebted to several specialists for identification of these
22
Bulletin, Vol. 15 [1916], No. 173, Art. 1
http://lib.dr.iastate.edu/bulletin/vol15/iss173/1
—US—
nataral enemies. Some of these were made at Washington 
t,le kindness of Dr. L. 0. Howard, chief of the U. S Bureau
specifleXstaSes 6 rema,nder by other workers as noted in the
Predaceous Insects.
SYRPHID FLIES,
By far the most important natural enemies are the larvap 
of certain Syrphid flies. These larvae are leechW lM M  
and are frequently seen in colonies of aphids on the leaves Those 
S S f l f c “  ^ew orhhere were usually 1-3 inch long when ma- 
ture. One of these larvae will seize an aphid, hold it aloft and
hl° r t  I back and forth in the “
black and vpIIa ^ 1! dleS are conspicuous insects, usually with
called^^veat^es^^m h01,08^ abdo?len- They are sometimes canea sweat-flies. These flies came into the insectary in earlv
^ n T Kand ^Posited their eggs in or near aphid colonies on ex-
Piekdoff°Svrohirl ees' In fSCt’ ?°r a time I  was necessary to
the exrveriumrvts  ^ I P  day m order t0 save the aphids forexperiments Two species were common at Ames in 1912 and 
were reared m the insectary*. a
Allograpta obhquaSay |  Beginning late in May larvae of this
!? mST,Were found feeding on aphids on trees on the college cam-
aC itTthpy+^ere+^ bU? dant i ° r a wbile’ but decreased in numbers I about the time the dimorphs appeared. In late August, howeverthlT,GleS agam became common, as the normal forms of the 
aphid became more abundant. Adults were reared from June^ I I
from 5 to 8nd atfto  ^  1 t0 f e l  22‘ This sPecies «Pent 
to tL  i i  8 d y the paparium> Wltb H  average of 6.4 days m the 11 specimens reared. In watch glasses in the insectSy
pupana were formed openly on the leaves. Eggs probably of this 
species were found m the insectary. These were white cylin- 
ncal, tapering slightly toward either end, with the ends broad 
ly rounded One egg measured .9 mm. tong by .3 mm tooad 
Under the low power microscope the surface showed many fine 
longitudinal rows of raised white dashes. The larvae of this sue 
cies are greenish, with a green band, bordered with white dowry 
the dorsum. Mature larvae measured 9 or 10 mm lonff The 
puparia are stout and pear-shaped, measuring about'5 mm lonir
Syrphus amencanus Wied: This species was not so com­
mon as the preceding, altho in the fall it was rather abundant 
^  ^sectary. The larva is somewhat larger than that o* 
llograpta obliqua, and is gray or brownish in color. It is a very- 
ravenous feeder, and m the insectary would eat one aphid right 
after another m the watch glasses where they were confined.
these tw o sp ec ies.1* P ro f. C. E . B a rth o lo m ew  of Iow a S ta te  College id en tified
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One larva was seen to eat 4 of the 
aphids in five minutes. After ex­
tracting the juices, the larva would 
abandon the empty body and al­
most immediately begin to search 
for another victim. Sanderson has 
observed a larva of this species eat 
25 plant lice in as many minutes. 
Fig- ?ng. ^ phfdShid Enilrgedtack" Adults were reared in the insect­
ary in July, September and again 
in November. The unusually mild fall weather undoubtedly 
brought adults out that otherwise would not have emerged until 
the following spring. For instance, on September 10 two adults 
emerged, then none until November 8, 9, 13 and 18. In July 
and September 6 to 8 days .were spent in the puparium; average 
7 days. But in the fall the time so spent was 18 to 25 days; 
average 21 days.
AGROMYZIDS.
Some Agromyzid larvae were observed feeding on this aphid 
in May, 1912. These were small, yellowish larvae, 2 or 3 mm. 
long, with two caudal horns. They moved about among the 
aphids, feeding on them.
The larvae, when mature, formed puparia brown-ochre in 
color and attached to a leaf. Three puparia gave adults in 11, 
13 and 16 days, emerging late in June.
Specimens were determined by F. Knab as Leucopis species, 
near griseola Fallen.
APHIDOLBTES SP.
In the insectary in September some tiny Cecidomyid larvae 
appeared on box elder trees and began feeding on the aphids 
thereon. These were small, elongate, pale greenish, slug-like 
creatures, 2 or 3 mm. long, which pushed about in the aphid 
colonies and devoured the plant lice.
The adult insect is a fragile 2-winged fly,_ related to the 
Hessian fly, so injurious to wheat. Fortunately it does not take 
after its notorious relative, but is really a beneficial insect. When 
mature, these larvae spun slight cocoons on the leaves. We 
found them along the midrib of leaves in the insectary. The 
cocoon is more or less spherical, measuring 2.6 mm. long by 1.6 
mm. broad, flattened where attached to the leaf- It is a rather 
loosely woven affair, with thin, translucent walls, so that the 
body of the larva or pupa may be distinguished within.
Adult Aphidoletes were reared in the insectary in late Sep­
tember, emerging from the 24th on. It required only 10 or 11 
days from the time the cocoon was formed until the adult 
emerged.
All the adults reared were females and it appears that at
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present a specific determination cannot be secured without the 
males. Specimens examined by W. R. Walton, of the U S
Aphidolefes snt°m ^  *  Washin^ton’ were Pronounced to be 
h y m b n o p t e r o u s  p a r a s it e s .
Altho not so effective as the Syrphid larvae, the hymenop- 
terous parasites do excellent work in checking this pest. The 
hymenopterous parasite was Praon color adensis 
Ashmead determined by A. B. Gahan. This was reared fre­
quently at Ames in 1912.
,  , T^ e Parasitlsm of GhaitopJiorus by this insect is made evi- 
dent by the presence of dead, brownish aphids on the leaves, . 
which appear to be lifted up slightly from the surface. When
l¥ V£  spiils its cocoon directly beneath the empty aphid body, which it has gutted of its contents. This 
raises the empty shell slightly, as shown in fig. 10.
m  t11 x r 11 ? Sjn5 le s.Pecinien of Praon virginiensis Ashmead
was reared> this from an aphid
Aplidius polygormphis Fitch (Gahan determination) was 
also reared from this plant louse at Ames in 1912. "
These primary parasites were in turn attacked by several 
species of secondary parasites. Of these the most common spe­
cies appears to be one new to science, and A. A. Girault, to whom 
the specimens were referred, has given it the manuscript name 
f AsapJies amencaniis. Two other chalcids were reared from 
minedltlZed Glia'ltoPJi0rus’ these have not yet been deter-
LADY BEETLES.
B  Several species of Coceinellids were also efficient enmies of 
tne aphids, but m observations they were much less abundant 
man tne feyrphid larvae. Hippodamia convergent Guer., Cyclo- 
neda sanguma Linne, and Adalia bipunctata Linne, were all 
round more or less common with colonies of the box elder aphids.
In addition to these, Dayton Stoner found larvae of Seym- 
nusamenmnut Muls. feeding on aphids at Ames in the summer 
r lv iz .  inese larvae are quite small, some of them not yet full 
grown measuring only 1.5 mm. long. They are covered with a 
white pubescence, making them appear as tiny balls of cotton, so 
completely is the body hidden.
According to insectary notes made by:Mr. Stoner, these 
tiny larvae ate as many as 10 or even 20 aphids in 24 hours. 
Considering that the average size of the aphids must have been 
approximately the same as that of the larvae themselves, this rec­
ord is indeed surprising.
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The larva pupated on leaves 
in the watch glasses where they 
were confined. The pupa stage of 
this Scymnus lasted from 6 to 10 
days, averaging 8.2 days. Adults 
emerged August 11 to September 
2.
But even these insects did not 
escape the attacks of other insects, 
for within some of the pupae was 
found a small chalcid parasite, yet 
undetermined. These spent the win­
ter inside the Scymnus pupae, emerging in May the next year.
HEMIPTEROUS INSECTS.
Another important enemy to the aphids is a small, black, 
sucking, insect, shown much enlarged in fig. 12. This is 
Triphleps insicLiosus Say. Adults and nymphs of this insect 
were often found in or near colonies of the aphids, and not in­
frequently with plant lice in their tiny beaks.
In 1912 a capsid, Plagiognathus annulatus Uhler (Heide- 
man determination) was common at Ames on trees infested with 
this aphid) and observed to feed on the aphids.
CHRYSOPIDAE.
Chrysopa larvae were also found on infested trees and feed­
ing on the plant lice and three species of Chrysopa were reared 
from larvae; nigricornis Burm., plorobunda, Fh., and oculata 
Say (Banks determination).
ACARINA.
In 1912 a large red mite was found feeding on the dimorphs. 
This has been determined by Dr. H. E. Ewing as Rhyncholophus
F ig . 11. H ip p o d am ia  convergens. a , ad u lt;  b, p u p a ; c, la rv a . F ro m  C h it­
ten d en . Vi. S. D ept. A gr. B ur. E n t j
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Dr. Ewing says that the species is common in Iowa and gen­
erally known as predaceous, feeding on other mites and small in­
sects.
gen- 
1 in-
EFFECT OF UNFAVORABLE WEATHER.
It is well known that a heavy rain will destroy many plant 
lice and this species appears to be no exception.
I September 1, 1912, after a high wind and a short, heavy 
ram the night before, Stoner found that aphids had become ex­
ceptionally scarce, where previously they . 
were abundant. The scarcity was evidently 
due to the wind and the rain. The wind 
velocity must have been very high that 
night, for during the storm pole after pole j S B p i
of an interurban line was blown down a 
few miles north of Boone. It is not out of J  V
the question to consider that the high wind 
may have actually blown aphids from the /  1
leaves, and the heavy rain completed the xtfggr V
An instance of the effect of snow on Fi 12 1
the aphids in early spring was observed sid iosus. F ro m  Riley, 
m 1911. The newly hatched insects vrere 
abundant on certain trees at Ames April 5, but on that night 
there came a wet, heavy snow, which clung to the branches of 
the trees. When this snow melted it took with it most of the 
young aphids, for these trees were examined April 7, and but 
very few insects were then present.
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